Background: Medial fasciocutaneous flaps, which are based on the femoral artery from the thigh region, are used for wide inguinal, scrotal, vaginal, perineal, leg, head and (Folia Morphol 2016; 75, 1: 27-32) 
INTRODUCTION
The medial thigh flaps based on the femoral artery have favourable characteristics for use in extensive head, neck, thigh, leg and perinea defect surgical operations. The fasciocutaneous flaps from the medial thigh are proposed for vagina and perinea reconstruction in addition to the correction of the major scrotal defects including Fornier's gangrene in exposed testes and/or spermatic cords as well as post-burn groin contractures and malign tumour excision. Flaps are also used in defects after removal of skin cancer in the lower extremity and wide defects after resection of the head and neck cancers, in addition to the scar repairing, labial separation, and flap transfer combined with liposuction [5, 8, 10-12, 16, 19-21] . The possibility of elevating and moving fasciocutaneous flaps from the medial thigh based on perforators from the femoral artery were firstly described by Beak [1] who defined the anatomy of the vasculature of the medial thigh flap [1, 14] .
As recently described by Benninger [2] there is some terminological inconsistency or disagreement about the branching pattern of the femoral artery [15] . In order to overcome this issue we used the classical anatomical terminology in order to describe the femoral artery and its branches to medial thigh flap pedicle.
Prevention of the femoral artery and its perforating branch (PB) and cutaneous branch (CB) with further finding of the variations of the artery or its branches including the understanding of the anatomical characteristics of the adjacent to thigh region is important for the surgeons. Because of that we investigated the anatomical features of the femoral artery and its PB and CB in addition to their possible variations in details. We believe that all the findings of our study provide necessary information to the surgeons for better performance during corrective surgical operations.
MATERIALS AND METHODS
Dissections of a group of Caucasian cadavers previously fixed and preserved in formalin, including 13 males and 2 females with an age range from 55 to 82 years, were examined. Body heights were measured in centimetres using a steel measuring tape. The cadavers were placed on the dissection table in supine position. Then, the body heights of each cadaver were measured from the cranial vertex to the base of the heel.
After measuring body heights of each cadaver, the 2 extremities were examined, making a total number of 30 extremities subjected to analysis, which was performed under 4 times magnification via a loop. The measurements were taken by using a fine micro calliper and expressed in centimetres. Meticulous tangential micro-dissections of the thigh region of each cadaver were performed with following fasciocutaneous flaps elevation. The external iliac and femoral arteries were identified via dissecting and coloured latex that was injected to each external iliac artery. The vascular pedicle of medial thigh flap (VPMTF) and its muscular branch and CB were presented by dissecting the skin, the subcutaneous fat tissue, the deep fascia and the muscular layers, respectively.
The fallowing measurements regarding the VPMTF or in other words the PB and its CB were taken: -The diameter of the PB at the origin point.
-The length of the pedicle. -The diameter of the CB which is a fasciacutaneous perforator that pierces the fascia lata in order to supply the skin at its origin. The origin and the course of the PB were examined as: -The distance between the origin point of the PB and the anterior superior iliac spine. -The distance between the origin point of the PB and the inguinal ligament. -The distance between the origin point of the PB and the pubic tubercle.
The location of the origin of the perforator CB, which is originated from the VPMTF, at the piercing point of fascia lata was examined: -The distance between the piercing point of CB and the anterior superior iliac spine. -The distance between the emerging point of the CB and the interepicondylar line. -The distance between the emerging point of the CB and the public tubercle. Further, accompanying veins and nerves were also noted.
RESULTS

Observation of the medial thigh flap
The VPMTF was observed (Figs. 1, 2). We found that the pedicle was appearing approximately in the apex of the femoral triangle which was shaped by the inguinal ligament, adductor longus and sartorius muscles. The unnamed vascular pedicle was originating from the femoral artery in all of the cases. The apex of femoral triangle may be noted as the anatomical landmark indicating the location of the flap perforators proximal to the adductor canal from the medial side of the femoral artery on anterior thigh region (Fig. 1) . The VPMTF was giving muscular branches to sartorius muscle, adductor longus muscle and gracilis muscle and was giving fasciacutaneous PB which was piercing the fascia lata to supply the covering skin (Figs. 1, 2). Great saphenous vein was also noted to be located in the anterior to the vascular pedicle each of all cases. An accompanying 1 or 2 in nominate cutaneous veins and cutaneous nerve was observed in each side of all cadavers.
Body heights and anatomic measurements of the PB and CB based on medial thigh fasciocutaneous flap
The mean body height of the cadavers was 172.70 (182.70-155.50) cm. The diameter of the PB at origin point was 0.14 (0.10-0.21) cm. The diameter of CB at the piercing point of fascia lata was 0.09 (0.07--0.12) cm. The pedicle length or in other words the total length of PB + CB was 4.74 (3.40-6.20) cm. The mean length of CB was 3.30 (1.80-6.00) cm. The other measurements taken to determine the PB and CB were also given in Table 1 .
DISCUSSION
Medial thigh flaps based on branches of the femoral artery are used in local or extensive skin defect reconstructions. Particularly, flaps were preferred during reconstructive surgery of the thigh and perineal defects, total pelvic exenteration [3] , benign or malign scrotal and vaginal tumour excision, radiotherapy related defects [18, 19, 21] in addition to burn contractures, avulsion, trauma contractures of leg [18] , and sex conversion by vaginoplasty in transsexual [3] . The cutaneous and PBs of the femoral artery are valuable for the fasciocutaneous medial flap elevated from thigh region because of its rich and convenient supplying. A vascularised flap is not always necessary during reconstructive surgery, such a choice often leads to a successful outcome and may be rapidly elevated from a single extremity in a single stage that leaves virtually no donor-site deficit and results in better healing with minimal surgical procedure [19] . Hence, we investigated the anatomical features of the perforator and the CBs of the femoral artery which supply to medial thigh flap in details. As recently described by Benninger [2] , there is an inconsistency or a disagreement about the terminology of the femoral artery and its branches that exists between the anatomical and clinical arenas. The external iliac artery passes beyond the inguinal ligament, and it becomes the femoral artery. The femoral artery gives off the profunda femoris artery (or deep femoral artery) and extends as the femoral artery throughout its course in the proximal two-thirds of the thigh [2] .
The femoral artery, in general, and as described by Benninger [2] , is the extension of the external iliac artery and gives off the profunda femoris [6] . On the other hand, the clinicians refer to the femoral artery as the superficial femoral artery and its branch as the deep femoral artery. Another confusion on the terminology used by the clinicians and the surgeons is described by Muresian [15] , where he uses the termination of the common femoral artery instead of the femoral artery and the branches of the artery as the superficial and the deep femoral arteries. All this knowledge regarding the terminology and nomenclature of the femoral artery and its branches are not recorded in Terminologia Anatomica [6] . A novel agreement on the terminology and nomenclature is needed here for both the clinical arenas and anatomy. In our study, we preferred to use the current and classical terminology according to the Terminologia Anatomica records, where we used the deep femoral as a terminal branch of the femoral artery on the anterior thigh region [6] .
Also, we aimed to evaluate the location and origin of the perforator and CB based on the medial thigh pedicle in addition to comprehensively illustrate its vascular pattern for the contribution towards a safe surgical intervention. As it is known among the surgeons, it is important to find out the anatomical landmarks of the thigh region in order to define the location of the pedicle, the suitable flap size and also a feasible vascular pattern for the medial thigh fasciocutaneous flap [19] . In the present study, the length of the pedicle was defined and the vascular evaluation was investigated in order to help the surgeons to optimise the different reconstructive surgical procedures in future.
The possibility of raising the fasciocutaneous flaps from the medial thigh based on perforators which were branches of the femoral artery was firstly described by Beak [1] . The direct cutaneous vessels arising from the femoral artery were the basis of several conventional and less well-known flaps [4] . In the literature, there were limited studies about the significance of the PB and CB of the femoral artery [14] . So, in the present study some topographic anatomical features of the unnamed PB from the femoral artery to the medial thigh pedicle were described in details for the first time.
The sartorius muscle is mainly supplied by the multiple branches of the femoral artery. According to the literature, these branches of the femoral artery may provide an ideal vasculature pattern for the medial thigh flap. In approximately 78% of the human there was the perforators which were based on the medial thigh flap, which generally is the largest of all perforators, with further passing round the superior or medial border of the sartorius in the apex of the femoral triangle. The larger perforators were placed between 21 cm and 30 cm above the plane of the *Piercing point is the point where the CB of the pedicle pierces the fascia lata; PB -perforating branch of the medial thigh fasciocutaneous flap; CB -cutaneous branch of the medial thigh fasciocutaneous flap; IL -inguinal ligament; ASIS -anterior superior iliac spine; IEL -inter-epicondylar line; PT -pubic tubercle knee joint and then they were passing around the medial border of the sartorius muscle [4] . Koshima et al. [11] also defined that the medial thigh flaps were based on the perforators originating from the femoral artery. In the present study, both the CB and PB which were defined to appear in the apex of the femoral triangle and originating from the femoral artery were shown in all of the cases. They were emerged posterior to the sartorius muscle as previously presented [4, 11] . Also, the CB of the femoral artery was measured as 0.5-1.2 mm in diameter and its origin was measured up to 1.5 mm [4] . Feng et al. [7] claimed that the medial thigh perforator flap was supplied by the septocutaneous vessels or the musculocutaneous perforators arising from the superficial femoral artery. The pedicle was 0.7-1.5 mm in diameter, while, we found in our study that the mean diameter of the pedicle was 0.90 (0.70-1.20) mm. Our results were in concordance and within the same range of the previously found results [4, 7] . Peek et al. [17] found that after distributing off the branches to the adductor longus muscle, the pedicle of the medial thigh flap pierced the gracilis muscle at a location 9-12 cm distal to the pubic tubercle. Hallock [9] described the gracilis musculocutaneous perforators using audible Doppler sonogram at a point approximately 10 cm below the pubic tubercle and just posterior to the palpable tendon of the adductor longus muscle. In agreement with previous findings [9, 17] , the location of the medial thigh flap vascular pedicle was at a range 8.80-15.60 cm distal to the pubic tubercle, giving a mean value of 11.74 cm. Our approach was different from previous studies that we provided a more detailed insight view on different additional surgical reference points. We described the location of the VPMTF related to the reference points such as the anterior superior iliac spine, inguinal ligament and pubic tubercle. Additionally, we described the location of the CB at its origin point, where a branch of the pedicle pierces the fascia lata to supply the covering skin, related to the reference points such as the anterior superior iliac spine, inter-epicondylar line and pubic tubercle. Thus, we aimed to obtain a detailed anatomical knowledge on the perforating and CB of the femoral artery which supplied the upper medial thigh region. Therefore, the results of the present study may play major role during intraoperative periods and postoperative survive while elevating and moving flaps.
Regularly, it is significant to define size, length and harvesting area of the pedicle while elevating the flap and determining the different appropriate incision types [4] . Thus, the borders of the potential skin territory of the medial thigh are reliable and the scar from the closure of the donor site within the medial thigh may be easily concealed by clothing [19, 21] . The surgeons usually make out surgical landmarks for moving the flap borders [4] . In the present study, we measured the distances between the origin point of the unnamed perforating branch to the medial thigh pedicle and the important surgical reference points in order to provide the optimal standard criteria during surgery. We also provided the emerging point of the perforating branch in the proximity of the femoral triangle apex. Within this context we found that the pedicle of the medial thigh flap was placed on up to 25 cm from the anterior superior iliac spine in average.
When performing surgical interventions, careful dissections should be performed in this area. Our findings may also provide additional anatomical information, guidance during the process of surgical procedure designing in addition to the optimisation of the surgical intervention procedure.
CONCLUSIONS
Finally, we can say that during surgical interventions careful dissections should be performed in the pedicle region. Our findings may also provide additional anatomical in¬formation, guidance during the process of surgical procedure designing in addition to the optimisation of the surgical intervention procedure.
